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SUBCOURSE OVERVIEW 


This subcourse is designed to teach you the construction practices that are 
generally followed by all Wire Systems Installer personnel, MOS 31L This 
information will be useful to you if you are in a signal unit supporting 
another unit; a Signal battalion within a division that is equipped with 
mobile subscriber equipment; or a signal unit supporting echelons above 
corps. 


There are no prerequisites for this sSubcourse. 
This subcourse reflects the doctrine which was current at the time it was 
prepared. In your own work situation, always refer to the latest official 


publications. 


Unless otherwise stated, the masculine gender of singular pronouns is used 
to refer to both men and women. 


TERMINAL LEARNING OBJECTIVE 


ACTION: You will learn the different types of cable used by the wire 
systems installer, construction practices, some’ terminal 
equipment, and how to identify the cable on a line route map. 


CONDITION: If you do not have access to equipment, you only need this 
subcourse. If available, you will need CX-11230( )/G, 
CX-1123A/G, CX-4566/G, CX-13295/G, J-1077A/G, J-2317A/G, 
marline cord, wire tags, TD-206B/G, TD-1218/G or TD-1219/G, 
preset stub poles, A-frames, stakes, rubber mallet, and a 
training area. 


STANDARD: Upon completion of this subcourse, you will know the correct 
construction practices for cable used in the Signal Corps. 
You must achieve a minimum of 70 percent on the subcourse 
examination. 
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WARNING 


Never work on electronic equipment unless there is another person nearby who 
is familiar with the operation and hazards of the equipment, and who is 
competent in administering first aid. When the technician is aided by 
operators, he must warn them about dangerous areas. 


Whenever possible, the power supply to the equipment must be shut off before 
beginning work on the equipment. Take particular care to ground the 
equipment prior to connection to a power source. 


Whenever the nature of the operation permits, keep one hand away from the 
equipment to reduce the hazards of current flowing through the vital organs 


of the body. 


Do not be misled by the term “low voltage.” Potentials as low as 50 volts 
may cause death under adverse conditions. 


For artificial respiration, refer to FM 21-11. 

Do not lay, place, or throw field wire or cable on or near power lines or 
transformers. Dangerous high voltages exist at these structures and death 
or severe shock may result from contact between the wire/cable and power 
lines. 


During electrical storms, lightning may pose a shock hazard. 
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GRADING AND CERTIFICATION INSTRUCTIONS 


Examination: This subcourse contains a multiple-choice examination covering 
the material in the two lessons. After studying the lessons and working 
through the practice exercises, complete the examination. Mark your answers 
in the subcourse booklet, then transfer them to the ACCP examination 
response sheet. Completely black out the lettered oval which corresponds to 
your selection (A, B, C, or D). Use a number 2 lead pencil to mark your 
responses. When you complete the ACCP examination response sheet, mail it 
in the preaddressed envelope you received with this subcourse. You will 
receive an examination score in the mail. You will receive eight credit 
hours for successful completion of this examination. 
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LESSON 1 
TYPES OF CABLES 
CRITICAL TASKS: 113-588-1006, 113-588-1008, 
113-588-1009, 113-588-1014, 
113-588-1015, 113-588-1094, 


113-588-1095, 113-632-1004, 
113-632-7001 


OVERVIEW 


LESSON DESCRIPTION: 


In this lesson, you will learn how to construct a cable line. Cable 
construction is an important part of your job since it will permit many 
communications systems over one or two pairs of wires instead of installing 
multiple pairs of wires. It will permit you to provide multiple 
communications to commanders and staff in a very short period of time. 


You will notice that there are many tasks involved with this subcourse. 
However, if you check your STP 11-31L10-SM, you will find they are all 
related in that they are just different types of cable to provide 
specialized communications. 


TERMINAL LEARNING OBJECTIVE: 


ACTION: You will learn the procedures for constructing and recovering 
cable systems. 


CONDITION: If you do not have access to the equipment, you only need this 
subcourse. If available, you will need 26-pair cable 
CX-4566/G, CX-11230/G, CX-11230A/G, CX-13295/G, J-1077A/U, 
J-2317A/U, marline cord, wire tags, TD-206B/G, TD-1218/G or 
TD-1219/G, preset stub poles, A-frames, stakes, a _ rubber 
mallet, and a training area. 


STANDARD: Upon completion of this subcourse, you will know’ the 
procedures for installing cable used in signal battalions, 
division signal battalions, and echelon above corps signal 
battalions. 


REFERENCES: The material contained in this lesson was derived from TM 
11-5805-701-12, TM 11-5805-702-12, TM 11-5805-703-14, ™ 
11-5995-208-10, TM 11-6020-200-10, TM 11-6625-3227-138&P, and 
TC 24-20. 
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INTRODUCTION 


Commanders and staff require fast communications on a personal level as 
often as it is available. Since everyone will require a telephone or 
another means of communications, installing individual lines for each 
Circuit will require too much time. To eliminate the time factor, cable has 
been used with multiplexing equipment to place many, up to 48 or 96 
channels, on a single or double pair of wires. 


Placing two or more pairs of wire within an insulated jacket or covering 
will make up a cable. Then multisystems can be transmitted over the cable. 
Cable also makes it more difficult for the enemy to detect your location 
because it eliminates radio transmissions. However, cable is not the most 
secure means of communicating. 


There are different cables used in different locations. You will find one 
cable is identified as CX-11230/G and another cable is identified as CX- 
11230A/G. The difference is its make up and what it will do for the system 
to which it is connected. Another cable used in signal battalion is the 26- 
pair cable CX-4566/G. This is a local nodal system that uses short pairs of 
wires to complete the circuits. Then there is the new cable. Fiber optic 
cable eventually will replace all metallic cable. We will be discussing 
this and the other cables within this subcourse. 


In addition, we will be discussing the different methods/practices used in 
constructing these cable lines. You will find they are similar, yet they 
appear different. 


You, the 31L Wire Systems Installer, must be able to correctly install all 
the cables to be discussed within this subcourse. You must know the 
different methods of construction because that will save you precious time 
when constructing the cable system. 


PART A - 26-PAIR CABLE CX-4566/G 


i Twenty-six pair cable is a stranded conductor with 26 pairs of wires. 
The insulation on the wires is color-coded to ease connecting the end 
connectors by repairmen. The 26-pair cable is known universally as 
CX-4566/G. 


2. It provides cable distribution for local telephone lines and circuits, 
and interconnects communication shelters. It is also used with a cable 
stub, or pig tail, 15 feet long and it is known as CX-4760/U. The CX-4760/U 
wires are also color-coded. The stub is used when there are no facilities 
with a universal connector available. 
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3. The cable comes in one length that is 250 feet. It is normally wound 
on a metal reel RC-435/U. See Figure 1-1. 


Figure 1-1. 26-pair cable CX-4566/G on reel RC-435/U. 


4. The cable weighs 150 pounds per 1000 feet. Since it is wound in 
250-foot lengths, each 250 feet of cable weighs approximately 37 pounds. 
However, this does not account for the weight of the RC-435/U. 


5. The CX-4566G can be connected to a distribution box J-1077A/U. The 
J-1077A/U will permit pass-through of the signals or you can connect 
telephone cable to the pair terminals and divert a signal to where it is 
needed. The J-1077A/U is normally placed in a strategic location where more 
than 1, but not more than 25 circuits are to be distributed. See Figure 1-2 
on page 1-4. 


6. Another terminating item for the CX-4566/G is a distribution box 
J-2317A/U. This will permit the connection of four different CX-4566/G 
cables and permit cross patching of signals. For example, you could bring 
the signals in on one CX-4566/G and cross patch them to any one of three 
other CX-4566/G cables and distribute the signals to where they are needed. 
You can also drop off any circuits that are needed within the vicinity of 
the J-2317A/U. See Figure 1-3 on page 1-4. 
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Figure 1-2. Signal distribution Figure 1-3. Signal distribution 
panel J-1077A/U. panel J-2317A/U. 


PART B - CABLE ASSEMBLY CX-11230( )/G 


7. Cable assembly CX-11230( )/G is inter-area coaxial cable. It provides 
wire cable transmission medium for wideband pulse code modulation (PCM) and 
time division multiplexing (TDM) carrier’ systems. These systems are 
operated by MOS 314R. These systems are found in signal battalions at 
division and lower. 


8. Cable assembly CX-11230A/G is an inter-area coaxial cable. It 
provides wire cable transmission medium for digital group multiplexing (DGM) 
systems in signal battalions at echelons above corps. 


9. CX-11230A/G can be used in PCM and TDM where available; however, 
CX-11230/G is not recommended for use with DGM systems. 
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10. Cable assembly CX-11230( )/G is available in 33 meters (100 feet) and 
.4 kilometers (1/4 mile) lengths. The 33-meter lengths are used with the .4 
kilometers lengths to obtain the required length of a transmission line. 
See Figure 1-4 below and Figures 1-5 and 1-6 on page 1-6. 


FOR 
CONNECTOR 
STORAGE 


Figure 1-4. CX-11230( )/G (100-feet) mounted on RC-435/U. 


11. Cable assembly CX-11230( )/G has two twisted coaxial tubes jacketed in 
low-density polyethylene. The tubes are protected by mylar tape and a 
medium-density polyethylene jacket. The two tubes terminate in a universal 
connector at each end. A copper-clad steel braid strength member is part of 
the cable assembly. The cable is sturdy enough for all methods of 
construction. 


12. Cable assembly CX-11230( )/G provides a transmission line for 12-, 
24-, and 48-channel TDM-PCM systems and 96-channel TDM-PCM systems. Ona 
system length of 384 kilometers (240 miles place attended repeaters every 64 
kilometers (40 miles) and nonattended repeaters (pulse form restorers) every 
1.6 kilometers (1 mile). 
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OLD TYPE REEL (RC-~453/G) 
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Figure 1-5. CX-11230( )/G mounted on RC-453/G. 


NEW TYPE REEL (RC-453B/G) 


STORAGE 
COMPARTMENT 


Figure 1-6. CX-11230( )/G mounted on RC-453B/G. 


SS0444 1-6 


13. Cable assembly CX-11230( )/G accepts cable assembly CX-10734/G (Figure 


1-7) to complete connection to older shelters and for testing CX-11230/G 
with a telephone test set AN/PTM-7. 


Figure 1-7. Special purpose cable assembly CX-10734/G. 


14. Cable assembly CX-11230( )/G uses an unattended pulse form restorer in 
the line to retime and restore the signal to a strength that will carry it 
to the next restorer. There are three different restorers that can be used. 


The restorer used in PCM cable systems is the restorer, pulse form 
TD-206B/G. See Figure 1-8. 


Figure 1-8. Restorer, pulse form TD-206B/G. 
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15. When cable assembly CX-11230A/G is used in DGM cable systems, there 
are two restorers that can be used. The difference in the restorers is the 
speed of the signal and the length of cable used. If you are using a slow 
speed, 2304 kb/s, DGM cable system, you would use TD-121/G. See Figure 1-9. 


EARTH GROUND CONNECTION 
CONNECTION FOR TELEPHONE TEST SET 
TS-3647/G 


CONNECTION FOR CX-11230AG 


Figure 1-9. Restorer, pulse form TD-1218/G. 
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16. If you are using CX-11230A/G in a high speed DGM cable system, you 
would use the high speed restorer TD-1219/G for this operation. See Figure 
1-10. 


EARTH GROUND 


NF 
CONNECTION FOR CX-11230A/G aces eA eee 


Figure 1-10. Restorer, pulse form TD-1219. 


17. When it requires that you troubleshoot CX-11230( )/G, you have to use 
one of two telephone test sets. For PCM cable, you would use AN/PTM-7 found 
in the ACCP Subcourse SS0427. For DGM, you have to use telephone test set 
TS-3647/G. See Figure 1-11. 


Figure 1-11. Telephone test set TS-3647/G. 
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18. CX-11230( )/G is also used in DGM telephone systems using multiplexer 
TD-1233 or multiplexer-combiner TD-1234. You become familiar with that 
installation in the ACCP Subcourse 0441 on tactical telephones. 
PART C - FIBER OPTIC CABLE CX-13295/G 

19. Fiber optic cable assembly is currently scheduled to replace all 
metallic cable CX-11230( )/G. The speed with which it replaces the cable 
depends on logistics. 
20. Several important features to remember about the cable-- 

a. Weighs less than metallic. 

b. More cable on a reel. 

c. Uses light signals instead of electrical signals. 

d. Is not as easy to intercept. 

e. Provides protection from electromagnetic interference. 


f. Provides multichannel signal capabilities over smaller size cable. 


g. Allows for transmission range to be up to 8 kilometers (5 miles) 
without using repeaters/restorers. 


h. Is easier to work with. 
i. The 300-meter cable is stored on RC-435/G. 
j. The 1000-meter cable is stored on RC-453B/G. 


k. There are newer lightweight reels being produced to store the cable 
which makes transportation even lighter. 
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21. The fiber optic cable is being placed in service where the high speed 
restorers TD-1219/G are being used. Later, they will replace all metallic 
cable CX-11230( )/G. See Figure 1-12. 


<T 


eg 


300 METERS 1000 METERS 


Figure 1-12. Fiber optic cable assembly CX-13295/G. 
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LESSON 1 


PRACTICE EXERCISE 


The following items will test your grasp of the material covered in this 
lesson. There is only one correct answer for each item. When you complete 
the exercise, check your answers with the answer key that follows. If you 
answer any item incorrectly, study again that part of the lesson which 
contains the portion involved. 


1. 


CX-4566/G is normally stored on which reel? 


RC -453/U 
RC -435/U 
RC -453B/G 
RC -435B/G 


0TOW> 


How many circuits are available in a distribution box J-1077A/U? 


24 
25 
26 
27 


VTOW> 


You are constructing a cable line using CX-11230/G that is 60 miles in 
length. How many attended repeaters are required? 


Two 
Three 
Four 
Five 


VTOW> 


Which cable assembly is used to assist in testing CX-11230/G6? 


CX-11230/G 
CX-10374/G 
CX-10734/G 
CX-10743/G 


TOW> 


Which unattended repeater is used in a high speed DGM system? 


TD-206B/G 
TD-1206/G 
TD-1218/G 
TD-1219/G 


0TOW> 
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How many CX-4566/G cables can be connected 
J-2317A/U? 


Two 
Three 
Four 
Five 


GVQOQWD> 


to the distribution box 
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Item 
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LESSON 1 


PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Correct Answer and Feedback 


B. 


RC-435 (page 1-3, para 3) 

25 (page 1-3, para 5) 

Three (page 1-5, para 12) 
CX-10734/G (page 1-7, para 13) 
TD-1219/G (page 1-9, para 16) 


4 (page 1-3, para 6) 


LESSON 2 
CONSTRUCTION PRACTICES 
CRITICAL TASKS: 113-588-1006, 113-588-1009, 


113-588-1014, 113-588-1094, 
113-588-6007, 113-632-1004, 


OVERVIEW 


LESSON DESCRIPTION: 


In this lesson, you will learn the construction practices that will guide 
you in surface construction, buried and railroad construction, aerial 
construction on poles and A-frames, tension bridges, how to secure and 
identify cables, and the line route map. 


TERMINAL LEARNING OBJECTIVE: 


ACTION: You will learn how to install cable in surface, buried, 
railroad crossing, aerial on poles, and aerial on A-frames. 


CONDITION: If you do not have access to the equipment, you only need this 
subcourse. If available, you will need 300 feet of 
CX-11230( )/G or 900 meters of CX-13295/G, stakes, hammer 
HM-1, shovel, telephone poles or stubs, A-frames, preformed 
grips or marline cord, RL-31( )/G, gloves, TE-33, lineman's 
bag, map 1: 50,000, tracing paper, and a training area. 


STANDARD: Upon completion of this subcourse, you will know’ the 
procedures for constructing cable line. 


REFERENCES: The material contained in this lesson was derived from 
T 11-5995-208-10, TM 11-6020-200-10, and TC 24-20. 


INTRODUCTION 


Cable construction is a very complex and tedious task that must be completed 
to install the many systems commanders desire in the field. It is your job, 
as a wire systems installer, to construct the cable line in a quick, safe, 
and correct manner. The procedures you will learn in this lesson will guide 
you in the proper construction methods you should use. 


2-1 SS0444 


PART A - SURFACE CONSTRUCTION 


1. The time element may limit the use of other construction types, in 
which case the line is laid hastily on the ground. Route selection is based 
on the requirements of the tactical situation and on map and _ ground 
reconnaissance. The decision to place the cable on the ground is generally 
related to that time in which the system must be in place. Surface 
construction will not require as many personnel as other construction types. 


2. When placing the cables on the ground they must be protected from 
traffic at command posts, at road and railroad crossings, or at other places 
where they cross traffic lanes. Vehicular traffic, whether it be wheeled or 
tracked, presents the greatest hazard to your cable system. So it is to 
your advantage to place the cable near or at the tree line. This will also 
hide your cable and make it less susceptible to sabotage. 


3. Surface lines are laid loosely, with plenty of well-distributed slack 
along the line. Slack should represent approximately 20 percent of the 
total distance. Slack will allow the cable to lay flat and simplifies 
construction changes. 


4. Surface lines should be secured to objects as it is placed on the 
ground. You can see trees, fence posts, poles, stakes, and other nonmovable 
objects. This will also protect your cable. If it becomes snagged by a 
vehicle, it should prevent the vehicle from dragging your cable down the 
road. When securing the cable, you should remember to make all ties at 
ground level. Keep in mind that ground level is on the ground and not 6, 
12, or 24 inches up the object. Keep it as close to the ground as possible. 


5. Cable should be tested before and after you install it. This will 
provide you with the satisfaction that the cable should be in working 
condition when you reach the distant end. There is no advantage to placing 
a bad cable in the line when you are doing the construction. You can check 
it by making an orderwire check with the operator at the beginning terminal. 


PART B - BURIED AND RAILROAD CROSSING 


6. During the construction of your cable line it may become necessary to 
cross the road. This can be accomplished by several means. You could dig a 
trench and bury it. You could use a nearby culvert or you could use aerial 
which we will discuss later. 


7. If you must cross a hard surface road, it is impracticable to consider 
digging a trench and placing the cable underground. You definitely do not 
want to consider placing it on the hard surface and let the traffic drive 
over it. You should consider using a culvert to cross the road. Perhaps 
you might have to back up or move ahead a short distance to locate one, but 
it is faster than doing an aerial, which will be discussed later. 


8. When you decide to use a culvert, you will find it is one of the 
fastest methods of getting to the other side. The cable must be secured to 
a stake and tagged on the standing end. Then move the cable and reel down 
to the culvert. Check for animals in the culvert; 
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you do not need any unnecessary surprises. Roll the cable on through if it 
is clear and bring the cable back up to the road in the direction you need 
to travel. Secure the cable to another stake and tag it on the running end. 


9. The standing end of the cable is what has been laid on the ground 
prior to the stake. The running end is the cable that you are going to 
continue traveling with. Tags should be placed on the cable going down to 
the culvert. 


10. Now that the cable is through the culvert, you still have some tasks 
to complete. The cable should be pulled taut and taped at the point where 
it would touch the cement culvert. This will provide protection to the 
covering of the cable and prevent damage. The cable should follow along the 
top of the culvert to prevent debris from becoming entangled in the cable. 
See Figure 2-1. 


Figure 2-1. Cable crossing through culvert. 


11. Another method of crossing the road is by burying it. However, this 
is only used if the road is unpaved. It is also time consuming. 


12. Dig a trench 6 to 12 inches deep across the road. The trench should 
extend at least 2 feet beyond each side of the road. In loose sandy soil or 
on the beach, a trench at least 3 feet deep is necessary to afford the 
protection from tracked vehicles. 


13. The cable is placed in the trench loosely. A stake must be placed 1 
foot from the end of the trench. This is used to secure the cable. A tag 
must be placed on the cable to identify it and is placed as stated before on 
the standing and running end. There should be no reason to place any slack 
in the cable before or after the cable comes out of the trench. However, if 
you are near the end of the reel of cable, you should consider connecting 
the next reel of cable to eliminate placing a connector in the trench. 


14. Do not forget to fill in the trench. Do not place rocks, limbs, or 


sharp objects in the trench. They can work their way to the bottom and 
damage your cable. The ground should 
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be well packed to prevent having a hump in the road. Excessive dirt should 
be placed to the side of the road and used as fill later on. See Figure 
2-2. 


TAG APROXIMATELY 6° FROM STAKE 


TAG APPROXIMATELY 6" FROM STAKE "- * 


Figure 2-2. Cable buried in a trench to cross a road. 


15. Crossing a railroad presents a unique situation. It is not simply 
digging a trench, or even trying to go overhead, but it is one that needs 
looking into. During this situation, you will need the shorter cable CX- 
11230( )/G (100 feet). Of course, you could get lucky and be at the end of 
a reel of cable and have enough to do the job. It presents even more of a 
problem with fiber optic cable. 


16. You really should consider going under the rails and between the 
wooden ties. There is a set procedure to follow and it is similar to a 
buried road crossing. You need to stake on each side of the track. Place 
them 1 to 2 feet beyond the rails, but not so far that you have a lot of 
loose cable. Next, you want to prepare a small trench in the stones to 
place the cable. It should be very close to one of the ties. Pass the 
cable through, place it in the trench, and cover it Secure it to each stake 
and be sure there is no slack. A tag is placed on the running and standing 
end of the cable as depicted in Figure 2-3. 


17. An important item to remember is that the train passing over the rails 
creates an updraft that could lift the cable. It could get caught on 
something and get broken. Be sure the cable is buried deep enough and is 
tight; that is, there is NO slack at all. 
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FROM STAKE 
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BOTTOM OF STAKE 
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RAIL TO OUTSIDE OF SHOULDER FROM STAKE 


Figure 2-3. Cable crossing under railroad tracks. 
PART C - AERIAL CONSTRUCTION 


18. Aerial construction is the most difficult and time consuming part of 
cable construction you will experience. There are different ways to get the 
cable across the road using aerial, but not all will be available to you 
everywhere. 


19. One method is using existing telephone poles. However, you must 
consider the amount of sag that will be in the cable as it crosses the road. 
(Sag will be discussed later.) If the poles have power lines on them, you 
must consider the distance needed to protect you and the cable. If the 
poles have communications cables on them, you must have enough room to 
either clear under the existing construction or have room above to use for 
your cable. 


20. If poles are not present, you might want to consider having them 
installed. This is time consuming and requires special equipment that may 
not always be available. However, it is the safest place for your cable. 


21. Let us assume you decided the poles were present. They met all the 
requirements for safety of the climber and the cable and they are where you 
need them. You must secure the cable to a stake placed one foot from the 
base of the pole. Tag the cable on the standing end. The climber will 
place the cable over his shoulders and begin the climb to the top. 
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When he gets to the top, he must have a J-hook to secure the cable. He must 
have cable grips or marline cord to secure the cable to the J-hook. He must 
also have marline cord to secure the cable 3 feet from the top and 3 feet 
from the bottom. There must be a 6-inch safety loop in the cable at the top 
of the pole going from the vertical direction to the horizontal direction. 


22. If using marline cord at the top of the pole, the climber will have to 
use basket hitch ties to secure the cable. Be sure there are at least seven 
crossovers between the clove hitch and where the marline cord is passed 
around the pole. The cord is passed in front of the pole, around the pole 
twice; the cord is then separated and a square knot tied. Place a safety 
loop in the cable to relieve tension. 


23. When tying the cable 3 feet from the top and bottom, it is best to tie 


the cord to the cable. This prevents the cable from sliding around the 
pole. Then pass one end around the back and the other across the front of 
the pole and finish with a square knot. Be sure the cord is tight to 


prevent the cable from moving. 


24. At all poles between the first and last pole, the climber will need 
two strands of marline cord 12 feet long or two cable grips. If using 
marline cord, the climber will have to use a weave tie to secure the cable 
to the pole. Do not forget the safety loop. 


25. Another method of crossing a road using aerial is with lance poles 
PO-2. You will need at least two and maybe three on each side of the road. 
They must be tied together properly and guyed to hold the cable. DO NOT put 
more than two or three cables on one set of lance poles. Staking and 
tagging of the cable is the same as with a telephone pole. Construction of 
the lance poles can be found in TC 24-20. 


26. Still another method of crossing a road using aerial is by 
constructing A-frames. There are advantages to using A-frames over lance 
poles. One advantage is that you could use A-frames for all your 
construction from terminal to terminal. If you use it to cross the road, 
you need two terminal A-frames. A terminal A-frame is built like a square 
teepee. The boards are 22 feet long and secured with a bolt at least 2 feet 
from the top. You will need a J-hook one foot from the top to secure the 
cable. 


27. Constructing an A-frame can be an easy _ task. The problem is 
constructing it properly. You will need two boards, 2" x 4" x 22'; a bolt 5 
to 6 inches long with washers and a nut to go through the boards; a drill to 
make the hole for the bolt; a J-hook to be inserted 1/2 foot from the top of 
one of the boards. The hole is drilled 2 feet from the end of each support. 
You will also need a stake for the base of each board to keep it in place. 
You need either cable grips or marline cord to secure the cable to the J- 
hook. Marline cord is used to secure the cable to the board the same as on 
a telephone pole. A stake is placed one foot from the base of the board 
with the cable tied to it to secure and identify the cable. The base of the 
boards should have been spread 20 feet apart and held in place. The top 
center of the boards should be in the line with the previous aerial on poles 
of the last A-frame or in line with the cable on the ground. 
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28. Two people will place a foot on each leg of the A-frame to prevent it 
from moving and two people lifting the A-frame from the top center to raise 
it. One person helps raise the A-frames by placing the cable around his 
waist and backing up. As it is being raised, two persons at the base can 
reach out and help bring it to a full upright position. 


29. While the A-frame is being held in place, it is checked to be sure it 
is in a true vertical position and that the cable coming over the top of it 
is in line with cable already installed. The legs should be aligned at this 
time. If there are no corrections, then the second A-frame is inserted 
beneath the first one. There should be little or no air gap between the 
boards and no movement is permitted. 


30. Your work is not finished yet. Now, you drive a stake in the ground 
at the base of each leg at an approximate angle of 45 degrees. You then 
take marline cord, starting with a clove hitch on the stake, wrap the cord 
between the stake and A-frame leg, being sure to cross over each way making 
an X in the cord between the A-frame leg and the stake. This will help to 
keep the legs of the A-frame in place. One final step is to take a long 
piece of marline cord or white engineer tape and secure the legs together. 
Start on one leg with a clove hitch and move to the next leg passing the 
marline cord or engineer tape around the leg pulling it taut and continuing 
along until you reach the starting point. Tie a square knot. Recheck all 
work. 


31. A disadvantage to A-frames is the time needed to construct the A-frame 
and erect it with the cable attached. Then you must cross the road and 
construct the one over there. All this time the cable is laying across a 
major highway. The cable could be damaged before you get it in the air to 
protect it. 


32. Sag is an important part of crossing a road. First of all, the cable 
must be at least 18 feet above the road at the center of the sag if it is 
crossing a primary road. Only 14 feet clearance is needed for secondary 
roads. As a general rule, use the information presented in Table 2-1. 


Table 2-1. Amount of sag. 


Length of span | Minimum sag | 


100 feet 16 inches 
125 feet 24 inches 


150 feet 36 inches 
175 feet 48 inches 
200 feet 72 inches 
over 200 feet use messenger cable 
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PART D - TENSION BRIDGE 

33. When it is time to connect two cables together, you need to reduce the 
amount of tension on the connectors. Heavy strain can eventually cause a 
disconnect within the connector between the wires and the pins. To 
eliminate this possibility, you should install a tension bridge in the 
cable. This also provides slack to permit access to the cable for testing 
purposes. 
34. Construct a tension bridge as follows: 

a. Cut a 6-foot piece of marline twine or field wire. 

b. Loop the cable at the connectors as shown in 1 in Figure 2-4. 


c. Make the loop approximately 10 by 20 inches wide, 2 in Figure 2-4. 


d. Begin the basket hitch tie using a clove hitch tie with the twine or 
field wire, one foot from the center of the loop, 3 in Figure 2-4. 


e. Complete the basket hitch tie in the center of the loop, 4 in Figure 
2-4. 


f. Half square knot. 


g. Install a basket hitch tie on the other cable in the same manner and 
tie the two ends in a square knot, 5 in Figure 2-4. 


h. Use the remainder of the twine or wire to support the loop, 6 in 
Figure 2-4. 


INCHES 


Figure 2-4. Steps in making a tension bridge. 
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PART E - IDENTIFICATION OF CABLE SYSTEMS AND WIRE CIRCUITS 

35. All cable systems, CX-11230( )/G, CX-4566/G, CX-13295/G, and wire 
circuits must be identified. This is accomplished during construction. The 
information is obtained from the unit signal operation instructions (SOI). 
Circuits are designated by individual circuit numbers. The circuit number 
remains the same from the beginning to the end. 

36. Tagging the cable often provides the only method to distinguish one 
line from another. Tagging simplifies turning over circuits to relieving 
units, makes tracing the line easier, and simplifies maintenance. Every 
unit is responsible for ensuring that its lines are adequately labeled. 

37. During construction, the lines are tagged at the following points: 


a. Crossings at roads, trails, trolley and railroad tracks, road 
junctions, and bridges. 


b. Communications centers or nodes. 
c. Telephones, repeaters, switchboards, testing points. 


d. Where construction changes from surface to buried and aerial and 
back to surface. 


e. At a point where the line branches off the main road. 


f. Frequent intervals where several lines are laid along the same 


g. Possible future trouble spots. 
h. Both sides of the tension bridge. 


38. Tags must be securely attached to the line. At points where many 
lines are tagged, such as test terminal points, tags should be staggered or 
in oblique rows. This prevents one tag from covering another. 


39. The oblong-shaped tag must be made of moisture-proof and water-proof 
material. Tags are cut, notched, colored, or marked in accordance with the 
SOI issued by the organization or unit headquarters. The markings must not 
disclose the unit designation. 


40. An example of some of the cuts, notches, and markings that can be 
employed are given in Figure 2-5 on page 2-10. 
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Figure 2-5. Example of cuts, notches, and markings on tags. 


PART F - UNATTENDED REPEATERS 


41. There are three different types of unattended repeaters that you 
should be familiar with. These are placed within the cable line at 
designated places. You must ensure that you have the correct type of 
unattended repeater when you go to construct a cable line. 


42. One type of unattended repeater is the pulse form restorer TD-206B/G. 
It is used in a cable system to retime and renew the original pulse train in 
both directions of transmission. Thus, the TD-206B/G eliminates distortion 
caused by noise and by bandwidth limitations. The distribution of TD-206B/G 
in a cable system is 1.6 kilometers (1 mile) and 39 can be used before an 
attended repeater site is required. Power for the TD-206B/G is provided by 
the equipment within the terminal van at the attended repeater site. See 
Figure 2-6. 


43. Some characteristics are- 
a. Will handle 12/24/48/96 channels of communications. 
b. Signal input is provided by the attended repeater. 


SS0444 2-10 


c. Pulse type is a sharp spike. 


d. Pulse width is 150 nsec (max). 


{ LANGLEY 


#00 VOLTS 


Figure 2-6. Restorer, pulse form TD-206B/G. 

44. Pulse form restorer TD-1218( )/G low speed pulse restorer (LSPR) is a 
member of the DGM family. It is used to regenerate the cable signal at 
intervals of 1.6 kilometers (1 mile) in coaxial cable CX-11230A/G. The LSPR 
is a two-way unit which detects and renews booster signals at 2304 kb/s. It 
carries orderwire circuits and will provide loading and access to the 
orderwire signal in conjunction with the cable orderwire unit (COU). See 
Figure 2-7 on page 2-12. 
45. Some characteristics of the LSPR are- 

a. Remotely powered by the low speed cable drive modem. 

b. Restores and retimes the signal. 


c. Drives the signal over 1 mile on CX-11230A/G. 
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d. Built-in test connector for connection of COU. 


e. Used with AN/TSQ-111, AN/TCC-42, AN/TRC-170, AN/TRC-173, and 
AN/TRC-174. 


f. Will amplify the signal from 30 millivolts peak-to-peak to 2 
volts peak-to-peak. 


g. Power requirement is 1.5 watts, 40 milliamps constant current 
supplied from the MD-1023(P)/TTC at both ends of the cable link. 


Figure 2-7. Pulse form restorer TD-1218/G. 


46. Another item used in the cable line is the pulse form restorer TD- 
1219( )/G high speed pulse restorer (HSPR). It too, is a member of the DGM 
family. It is used in repeater cable systems to regenerate the cable signal 
each .4 kilometer (1/4 mile) in CX-11230A/G systems. The HSPR is a two-way 
unit which detects and regenerates conditioned diphase signals at 19,200 
kb/s. It carries orderwire circuits and operates in conjunction with the 
COU. See Figure 2-8. 


47. Some characteristics of this unit are- 


a. Remotely powered by the high speed cable drive modem MD-1024/G 
located at each terminal end. 


b. Restores and retimes the signal. 


c. Drives the signal over 1 mile; used in 1/4-mile maximum distances. 
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d. Built-in test connector for connection of the COU. 
e. Used with the AN/TRC-175, AN/TRC-138A, and AN/TSQ-111. 
f. Handles information at 19,200 kb/s. 


Amplifies a 30 millivolt peak-to-peak signal to 1.5 volts peak-to- 


Ko} 


peak. 


h. Requires 2 watts, 90 milliamps constant current supplied from the 
MD-10244/G at both ends of the cable line. 


Figure 2-8. Pulse form restorer TD-1219/G. 


48. Now you are asking yourself why were these pieces of equipment placed 
at this point in the lesson. During the construction phase, you will have 
to install one or more of the items listed above. When you do install them, 
you must provide for their protection. After all, they are about the size 
of a football and probably weigh about the same. They are delicate because 
of the printed circuit boards inside so they cannot be handled roughly. 
These items should be well off the road for protection. 


49. When it is time for you to install a restorer, as they are sometimes 
called, you need to make a cradle for it. You will need four stakes. Drive 
them into the ground so they make an X and wide enough apart so that you can 


place the restorer on the stakes and have the ends protruding. You must 
remember to provide about 18" to 24" of loose cable to connect to the 
restorer. You do not want any strain on the connector ends, so you will 


also have to prepare a tension loop as described earlier. Do not forget to 
tag the cable at approximately 6" from the connection to the restorer. See 
Figure 2-9 on page 2-14. 
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Figure 2-9. Restorer installed in a cable line. 


PART G - LINE ROUTE MAP 


50. An overlay is a clear sheet of plastic or semitransparent paper. It 
is used to display a supplemental map and tactical information related to 
military operations. It is often used as a supplement to orders given in 
the field. Information is plotted on the overlay at the same scale as on 
the map, aerial photograph, or other graphic being used. When the overlay 
is placed over the graphic, the details plotted on the overlay are shown in 
their true position. 


51. Purpose. Overlays are used to display military operations with enemy 
and friendly troop dispositions, and as supplements to orders sent to the 
field. They show detail that will aid in understanding the orders, displays 
of communication networks, and so forth. They are also used as annexes to 
reports made in the field because they clarify matters that are difficult to 
explain clearly in writing. 


52. Orienting. Place the overlay over the place on the map to _ be 
annotated. Then, if possible, attach it to the edges of the map with tape. 
Trace the grid intersections nearest the two opposite corners of the overlay 
using a straightedge and label each with the proper grid coordinates. These 
register marks show the receiver of your overlay exactly where it fits on 
his map; without them, the overlay is difficult to orient. It is imperative 
that absolute accuracy be maintained in plotting the register marks, as the 
smallest mistake will throw off the overlay. See Figure 2-10. 
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Figure 2-10. Registering the overlay. 


53. Plotting new detail. Use pencils or markers in standard colors that 
make a lasting mark without cutting the overlay to plot any detail. 


a. Use standard topographic or military symbols where possible. (Refer 
to the appendix in this subcourse and FM 21-16, FM 101-5-1, and TC 24-40.) 
Only authorized symbols may be used. Depending on the conditions under 
which the overlay is made, it may be advisable to plot the positions first 
on the map, then trace them onto the overlay. Since the overlay is to be 
used as a supplement to orders or reports and the recipient will have an 
identical map, show only that detail with which the report is directly 
concerned. 


b. If you have observed any topographic or cultural features that are 
not shown on the map, such as a new road or a destroyed bridge, plot their 
positions as accurately as possible on the overlay and mark with the 
standard topographic symbol. 


c. If difficulty seeing through the overlay material is encountered 
while plotting or tracing detail, lift the overlay from time to time to 
check orientation of information being added in reference to the base. 


54. Recording marginal information. When all required detail has been 
plotted or traced on the overlay, print information as close to the lower 
right-hand corner as detail permits. This information includes’ the 


following data: 

a. Title and objective. This tells the reader why the overlay was made 
and may also give the actual location. For example, "Road Reconnaissance" 
is not as specific as "Route 146 Road Reconnaissance." 


2-15 SS0444 


b. Time and date. Any overlay should contain the latest possible 
information. An overlay received in time is very valuable to the planning 
staff and may affect the entire situation. An overlay that has been delayed 
for any reason may be of little use. Therefore, the exact time the 
information was obtained aids the receivers in determining its reliability 
and usefulness. 


c. Map reference. The sheet name, sheet number, map series number, and 
scale must be included. If the reader does not have the map used for the 
overlay, this provides the reader the information necessary to obtain it. 


d. Author. The name, rank, and organization of the author, 
supplemented with a date and time of preparation of the overlay, tells the 
reader if there was time difference when the information was obtained and 
when it was reported. 


e. Legend. If it is necessary to invent nonstandard symbols to show 
the required information, the legend must show what these symbols mean. 


f. Security classification. This must correspond to the _ highest 
classification of either the map or the information placed on the overlay. 
If the information and map are classified, this will be so stated. The 


location of the classification notes are placed in the upper and lower 
center of the overlay. See Figure 2-11. 
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CLASSIFICATION 


TITLE: LINE ROUTE MAP 

TIME/DATE: 1100R 20 OCT 93 

MAP REFERENCE: 
SHEET NAME: HEPHZIBAH 
SHEET NO: 45501 


MAP SERIES NO: V745 
SCALE: 1:50,000 


: hace = AERIAL 


LEGEND 


CX-11230A/G (3) 


CLASSIFICATION 


Figure 2-11. Line route map. 
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LESSON 2 
PRACTICE EXERCISE 


The following items will test your grasp of the material covered in this 
lesson. There is only one correct answer for each item. When you complete 
the exercise, check your answers with the answer key that follows. If you 
answer any item incorrectly, study again that part of the lesson which 
contains the portion involved. 


1. What is the size of the tension loop? 


8" x 10" 
8" yx 15" 

10" x 15" 
10" x 20" 


VQOQW>Y 


2. Where do you obtain information on unit identification for tags? 


From the line route map 
From the unit SOP 
From the unit directory 
From the unit SOI 


0TOW> 


3. How far are the legs spread on A-frames? 


25 feet 
20 feet 
15 feet 
10 feet 


0TOW> 


4. How much sag is in a cable 175 feet long? 


48 inches 
inches 
24 inches 
16 inches 


VTOW> 
Ww 
oO 


5, How much slack is placed in the cable during surface construction? 


10 percent 
15 percent 
20 percent 
25 percent 


0VTOW> 


2-19 SS0444 


6. Where is the cable tagged during culvert construction? 


At the culvert 

Between the culvert and the stake 

Before the stake where it comes back to the road 
On the standing and running end 


0OW> 


7. How deep is the trench for a buried road crossing? 


4 to 8 inches 

5 to 10 inches 
6 to 12 inches 
7 to 14 inches 


GTOW> 


8. How far from the stake is a tag placed? 


4 inches 
6 inches 
8 inches 
10 inches 


GVTOQWD> 


9. What is the speed of information through a TD-1219? 


2304 kb/s 
8616 kb/s 
19,200 kb/s 
19,304 kb/s 


TOW> 


10. What are the intersections called on a line route map? 


Coordinate marks 
Map marks 
Longitude marks 
Register marks 


0TOW> 


11. How many crossovers are there in a basket hitch tie? 


Four 
Five 
Six 
Seven 


VTOW> 
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12. 


Where is the J-hook placed on an A-frame? 


0TOWN> 


oon RN 


inches 
inches 
inches 
inches 


From 
From 
From 
From 


the 
the 
the 
the 


top 
top 
top 
top 
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Item 


11. 


12. 
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LESSON 2 


PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Correct Answer and Feedback 


D. 


D. 


B. 


A. 


Ci; 


10" x 20" (page 2-8, para 34c and 2 of Figure 2-4) 
From the unit SOI (page 2-9, para 35) 

20 feet (page 2-6, para 27) 

48 inches (page 2-7, Table 2-1) 

20 percent (page 2-2, para 3) 

On the standing and running end (page 2-2, para 8) 
6 to 12 inches (page 2-3, para 12) 

6 inches (page 2-4, Figure 2-2) 

19,200 kb/s (page 2-13, para 47f) 

Register marks (page 2-14, para 52) 

Seven (page 2-6, para 22) 


6 inches from the top (page 2-6, para 27) 


